Objective: To elucidate the association between health-related quality of life and shared decisionmaking among patients in Hong Kong after adjustment for potential confounding variables. Design: A telephone survey was conducted with patients attending all public specialist outpatient clinics in Hong Kong between July and December 2014. The Specialist Outpatient Patient Experience Questionnaire and EQ-5D questionnaire were used to evaluate shared decision-making and quality of life, respectively. We performed a Tobit regression analysis to examine the associations between shared decision-making and quality of life after adjustment for known social, economic and healthrelated factors. Setting: Twenty-six of the Hospital Authority's specialist outpatient clinics. Participants: Patients aged 18 years or older who attended one of the Hospital Authority's specialist outpatient clinics between July and November 2014. Main Outcome Measure(s): Shared decision-making and quality of life score. Results: Overall, 13 966 patients completed the study. The group reporting partial involvement in decision-making had slightly higher EQ-5D scores than the 'not involved' group and the 'fully involved' group. EQ-5D scores were higher among subjects who were younger, male, and had a higher level of education. Respondents living alone and living in institutions scored lower on the EQ-5D than patients living with families. Conclusions: Important differences in the relationship between the attitudes towards shared decision-making and quality of life were identified among patients. These associations should be taken into consideration when promoting patient-centred care and improving health professionalpatient communication.
Introduction
Engaging patients in decision-making is a dynamic process in which patients are treated as proactive partners by healthcare professionals and are involved in making decisions regarding the healthcare plan that is considered optimal or acceptable for improving patient health by both parties [1] . Some previous studies have suggested that the absence of shared decision-making (SDM) negatively influences the health of and health-seeking behaviours among patients [2] . This finding was also identified in another study conducted in the UK, the results of which suggested that SDM may be associated with more appropriate and cost-effective utilization of health services and better clinical outcomes [3] . The Affordable Care Act in the US also encouraged increased SDM during clinical encounters, suggesting that the use of this decision-making process may potentially provide various benefits to patients, health professionals and the healthcare system [4] . A study including 283 women with breast cancer from Hong Kong (HK) also showed that SDM may facilitate the establishment of a healthy patient-doctor relationship, improve satisfaction with diagnostictreatment decisions, and decrease post-operative regret [5] .
Health-related quality of life (HRQoL), which has been used as a key indicator of population health, is a multidimensional concept encompassing various domains related to physical, mental, and social functioning [6] . This indicator provides information regarding not only the life expectancy within a population but also the impact of health status on the lives of respondents. An increasing number of studies have been conducted to explore the relationship between SDM and HRQoL. A Dutch study indicated that patient participation in making treatment decisions was associated with better physical and role functioning [7] . Another study in Australia reported similar findings, suggesting that patients who were actively involved in selecting their surgical treatment had significantly higher overall HRQoL scores [8] . A large survey conducted in the US demonstrated that patients who played an active role in decision-making scored higher on the physical function domain of HRQoL, as measured using the SF-36 [2] .
Recently, the government in HK has been faced with great challenges due to multimorbidities in the ageing population and mortality due to chronic diseases, both of which place a heavy burden on the healthcare system [9] . Thus, the government has increasingly placed an emphasis on encouraging patients to actively participate in their healthcare; however, patients often do not have access to sufficient resources and may not wish to be involved in managing their health. A local patient experience study indicated that most patients were not involved in making decisions about the care, treatment, and procedures they received during hospitalization. A followup patient engagement study further indicated that patients believed that healthcare professionals did not frequently consider their values and preferences during the care process [10, 11] .
Lam et al. indicated that share decision-making may be associated with increased patient satisfaction [5] . Henderson also reported that education, age and the amount of information received were determinants of a patient's willingness to participate in decision-making; however, an association between SDM and HRQoL was not identified in that study [12] . Therefore, no studies have specifically focused on the relationship between patient decisionmaking and HRQoL in the local context. This study aimed to explore and elucidate the associations between HRQoL and shared decision-making in Hong Kong after controlling for potential confounding factors.
Method

Data collection
A territory-wide cross-sectional telephone survey was conducted with patients attending 26 HA specialist outpatient clinics (SOPC) to collect information regarding patient experiences with outpatient services in HK [13] . Patients aged 18 years or older who attended one of the selected HA SOPC during the survey period were eligible for inclusion in the study. However, patients who were unable to speak Cantonese or attended paediatric, hospice, psychiatry, dental, anaesthesiology, pathology, nurse-led, or multispecialty outpatient clinics were excluded. Verbal consent was obtained over the phone before commencement of the interview. All respondents were fully informed of the study's purposes and procedures and their rights as participants in the study. Participating patients were assured of the anonymity and confidentiality of the collected data. The study was approved by the CUHK-NTEC Clinical Research Ethics Committee.
Study instrument
The SOPEQ The Specialist Outpatient Patient Experience Questionnaire (SOPEQ) is a locally validated instrument that may be used to measure patient experiences with specialist outpatient services [13] . The questionnaire addresses various aspects of care that have been found to be important to patients in HK and provides a representative picture of the patients' experiences along the journey from 'before the appointment' to 'leaving the clinic'. Decision-making involvement is one of the factors evaluated on the survey.
The EQ-5D-5L
The EQ-5D-5L is a simple, generic and standardized measure of patient-reported health outcomes that was developed by the EuroQol Group for clinical and economic appraisal [14] . The Hong Kong Chinese version of EQ-5D-5L was used in this study and it was well validated and tested for culturally adaptation [15] . For this instrument, respondents are asked to indicate their health status in the following five levels of five dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. The EQ-5D-5L index was utilized in this study to measure HRQoL, and a locally validated algorithm was used to convert self-reported health status into a single summary index [16] . Among patients from HK, scores on this index ranged from −0.8637 (worse than death) to 1.0 (full health).
Data analysis R (version 3.3.1) was used for data analysis, and statistical significance was set at P < 0.05. Descriptive statistics were generated for patient characteristics, decision-making involvement and EQ-5D-5L score. The ANOVA and ANCOVA F-tests were applied to examine the between-group differences in these variables.
Overall, 52.4% of respondents reported no problems in any of the five dimensions of HRQoL. Because of the ceiling effect caused by this highly skewed distribution, a Tobit model (multiple regression for censored data) was used to estimate the impact of each variable on HRQoL [17, 18] . In the analysis, the EQ-5D-5L index was the dependent variable. The independent variables were grouped into four domains: [1] patient decision-making, [2] demographic data (including age, sex, and education), [3] socioeconomic data (including financial status, working status, and living status), and [4] health data (including current health status and chronic conditions). A modified hierarchical approach was used to determine whether these domains should be included in the model. All models included the patient decision-making domain, which was considered a fixed factor. The remaining domains (demographic, socioeconomic, and health data) were sequentially entered into the model to evaluate the manner in which they affected the relationship between HRQoL and patient decision-making. In total, four models (including the full model) are presented.
Results
A total of 24 520 patients were invited to participate in the study, and 13 966 eligible patients agreed. The overall response rate was 62%. Figure 1 shows the frequency distribution of the EQ-5D index scores among patients. As illustrated in this figure, the distribution of the scores was highly and positively skewed. Based on the results of the frequency analysis, patients most frequently reported a score of 1, and most of the scores ranged from 0.7 to 1. Table 1 indicates the associations between EQ-5D index scores and the evaluated socio-demographic and health variables. The mean EQ-5D index score was 0.889 (SE = 0.192). Scores decreased with increased age, and females had lower scores than males. Patients who were reported that they 'live with family' scored higher than those who reported 'living alone' or that they 'live in an institution'. Additionally, those who were 'unemployed' or 'retired' had lower scores than their employed counterparts. Among respondents, higher educational attainment was associated with higher scores. Respondents receiving a government allowance scored lower than those who did not. Furthermore, persons recently diagnosed with a chronic disease had slightly higher scores than those with pre-existing conditions. In the comparison of participants with and without chronic conditions, those who reported having one of these conditions (i.e. heart disease, hypertension, diabetes, and cancer) had lower scores. Table 2 presents the associations between involvement in patient decision-making and the five dimensions of the EQ-5D. More than 60% of patients who reported not being involved in decision-making reported levels of extreme severity in the mobility, self-care and usual activity dimension, results that were significantly different than those identified among patients who were entirely or partially involved. Of the participants in the 'not involved group', 56% reported having 'extreme problems' in the anxiety/depression dimension, and the proportion of 'not involved' participants who reported 'severe problems' was equally high (57.4%). The only exception to this trend was identified in the pain/discomfort dimension, wherein 57.6% and 56.3% of patients who had not been involved in decision-making involvement selected the 'moderate problems' and 'severe problems' responses, respectively, and only 35% of non-involved participants indicated they had an 'extreme problem' in this dimension. However, in light of the fact that there were only 17 patients in the 'extreme group', this finding was somewhat inconclusive. Table 3 indicates the association between EQ-5D index scores and involvement in decision-making after adjustment for the evaluated demographic, socioeconomic and health status variables, as indicated using the Tobit model. In Model one, the group reporting partial involvement in decision-making had slightly higher EQ-5D scores (β = 0.02, SE = 0.008) than those in the 'not involved' group (β = 0.016, SE = 0.008) and the 'fully involved' group. EQ-5D scores decreased with increased age, and males had higher scores than females. Respondents with higher educational attainment tended to have higher scores than respondents with lower levels of education. The trend identified for involvement in decision-making in Model 2 was similar to that observed in Model 1. As expected, participants receiving a government allowance had higher scores. Respondents living with families also tended to have higher scores than those who reported living alone or living in an institution. Additionally, employed respondents scored higher than their retired counterparts. Scores were 0.102, 0.077, 0.072, and 0.065 points lower among respondents with cancer, heart disease, hypertension, and diabetes, respectively. However, the association between noninvolvement in decision-making and HRQoL was not statistically significant after controlling for the presence of chronic conditions. The coefficients in the fully adjusted model including all demographic, socioeconomic and health condition factors differed very little than those identified in the other models, suggesting that the association between EQ-5D scores and involvement in decisionmaking were independent and stable.
Discussion
Key findings of this study
Our study was the first to evaluate the associations between HRQoL, as indicated by EQ-5D index scores, and patient involvement in decision-making in HK after adjustment for demographic, socioeconomic and health status variables. Although the importance Figure 1 Distribution of the EQ-5D scores by density.
of transforming the role of patients from passive users to active and engaged partners in care has been recommended, questions remaining regarding the degree to which patients want to be involved in this process. In our study, we found that those reporting the highest level of involvement did not always score best. Subjects who reported being totally involved in the decision-making process had slightly higher scores than those who reported no involvement and partial involvement in clinical decisions. Furthermore, we also found that the association between non-involvement in decision-making and HRQoL was not statistically significant after controlling for the presence of chronic conditions, and in the full model, the coefficients for the effects of involvement in decision-making within the previously described three groups were all lower than those identified in the simple demographic model. This finding indicates that involvement in decision-making was not only related to patient characteristics and experiences but also highly dependent upon other There are 66 subjects refused to answer, the total response of education is 13 900. c 53 refused to answer, the total response is 13 913. Include Convalescent Hospital/Rehabilitation Hospital/Hospital, and old age home. e 60 refused to answer, the total response is 13 906. f Unemployment included unemployed, home-maker and full-time student. 
What is already known on this topic
SDM has been widely recognized as the preferred approach when promoting patient-health professional interactions during medical encounters [19] . However, evidence has suggested that a significant number of patients were disappointed regarding the lack of opportunities to contribute to clinical decision-making [3] . A review of 134 observational studies indicated that patients without the opportunity to participate in discussions regarding potential therapeutic approaches were more likely to be misdiagnosed and undergo treatments that were potentially harmful and did not align with their preferences [20] . A local study conducted in HK also showed that patients who shared treatment decision-making were more satisfied [21] . Killaspy reported that lower levels of participation were associated with higher treatment dropout rates, which may adversely affect patient outcomes and are associated with poorer quality of life [22] . The lack of opportunity to clearly and accurately express and share their preferences and values with health professionals may negatively influence the ability to engage in and attitudes towards self-care management among patients. In the long run, a lack of shared decision-making does not encourage the development of a healthy lifestyle and, in turn, may be associated with decreased quality of life. Therefore, the determination of the optimal manner in which to appropriately engage patients in care is essential.
What has been added by our study
Previous studies have emphasized the fact that encouraging patients to take responsibility for their health was the best way to ensure health system sustainability. However, questions remain regarding whether all patients desire to be fully engaged in clinical decision-making and want to make decisions at all stages of health management. Moreover, it is uncertain whether involving patients in decision-making will result in improved quality of life. In our study, we described a holistic and evidence-based perspective that may help to answer these questions. We found that there might be a threshold of patient involvement in decision-making at which HRQoL is most effectively improved. Patients fully involved in decision-making had lower scores than those partially involved in this process, which indicated that full participation in shared decision-making may not appropriate for everyone. and may select an inappropriate approach from the seemingly unlimited number of options. Additionally, patients with severe and persistent mental illnesses frequently reported that they preferred to take a passive role in clinical decision-making [24] . Although the personality, culture, and health of patients may vary, there are challenges that affect the ability of patients to be reasonably and moderately involved in the decision-making process to improve the quality of life derived from traditional healthcare services. These challenges may include lack of awareness or knowledge, anxiety over time and resources, and clinician worries about loss of power, dignity or income [3] . Successfully addressing these issues will require helping patients obtain optimal healthcare at the right time and location and more appropriately use limited resources [25] . Therefore, the most important manner in which SDM may improve quality of life is through informing and supporting patients in playing their preferred role when they arrive at the point at which a decision regarding the available therapeutic options must be made rather than the role health professionals or the health system presumes they should play. There are some limitations to this study. First, because our study was cross-sectional in nature, no causal relationships may be derived regarding the association between involvement in decision-making and HRQoL. Second, due to the research purpose, all respondents attended an SOPC; therefore, the results may not be generalizable to all patients in HK. Third, as reported, there might have been a ceiling effect associated with measuring health status using the EQ-5D [5, 14] . The final limitation is that all data were self-reported; thus, their reliability may be limited, especially among patients who were less educated.
Conclusion
In conclusion, our evidence-based findings indicate the presence of a direct relationship between HRQoL and shared decision-making. Within the generated models, patients partially involved in decisionmaking had higher HRQoL scores than the other involvement groups, even when adjusting for demographic, socioeconomic and healthrelated factors. The implications of our study are that there is no onesize-fits-all method for improving patient-centred care, and customized and tailored plans focused on the needs and preferences of individual patients should be designed and implemented. The increase that has been observed in chronic diseases and multi-morbidity has posed new challenges to the traditional pattern of healthcare services. Switching from professional-centred, technology-centred and disease-centred to patient-centred care is the sine qua non for improving quality of life. However, our study was cross-sectional, and additional longitudinal studies including data on both outpatient and inpatient services should be conducted in the future to confirm whether our findings remain stable over time.
